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/  VOLUME  2B  NAVMACS  A+  EQUIPMENT  REPORT 

j  SECTION  I  -  RESULTS 

1 

\  1-1  RESULTS  SUMMARY 

f  During  the  period  1  June  1978  and  30  April  1979  the  AN/SYQ-7(V)2 
NAVMACS  A+  System  was  monitored  by  FRAP  under  operational  conditions 
in  a  heavy  ship-to-shore  traffic  environment  on  deployed  Dlatforms.  A 
total  of  19  selected  platforms  participated  in  the  study  during  which 
53,272  hours  of  operating  time  was  accumulated.  A  total  of  26  eouipment 
failures  were  reported,  which  places  the  observed  equipment  MTBF  at 
2049  hours.  At  the  90%  confidence  limits,  the  actual  equipment  MTBF 
is  not  greater  than  2827  nor  less  than  1629  hours.  The  observed  duty 
cycle  for  this  system  (operating  hours/calender  hours)  was  0.556.^-  See 
Table  1-1  for  a  summary  of  RMA  results  and  Table  1-2  for  a  summary  of 
the  WRA's  and  O-levels  failing. 

1-1.1  HARDWARE  PROBLEMS  \ 

In  general,  NAVMACS  A+  has  performed  very  well  and  the  few  hardware 
problems  reported  have  been  primarily  mechanical  ones.  The  paper  feed 
rollers  were  an  early  problem,  although  this  appears  to  have  been 
successfully  dealt  with.  Under  certain  circumstances  the  current  design 
of  the  ribbon  reverse  mechanism  can  fail.  An  ECP  has  been  proposed. 
Neither  problem  has  dampened  the  universal  praise  Fleet  users  have 
expressed  for  this  system. 

1- 1.2  SOFTWARE  PROBLEMS 

No  software  related  problems  were  reported  for  NAVMACS  A+.  FRAP 
discovered  several  of  the  platforms  lacked  documentation  on  the  RD-396 
unit.  These  were  supplied  with  photocopies  of  the  manual  until  proper 
manuals  could  be  obtained. 

SECTION  II  -  SYSTEM  DESCRIPTION 

2- 1  GENERAL 

NAVMACS  A+  is  an  automated  message  handling  telecommunications  system 
capable  of  operating  ship-to-shore  via  High  Freciuency  (2-30  MHz) 
independent  sideband  radio  receivers  and  a  two  way  SATCOM  link  via  the 
AN/WSC-3  transceiver.  Adiqital  minicomputer,  the  AN/UYK-20  (V ) ,  handles 
the  address  decoding,  storage,  retrieval,  and  printing  of  incominq 
traffic.  It  also  accents,  schedules,  and  transmits  outbound  traffic. 
To  a  large  degree,  NAVMACS  automates  the  formerly  manual  ship's  message 
center  and  both  decreases  the  operator's  workload  and  increases  the 
efficiency  and  effectiveness  of  the  Naval  telecommunications  network. 

2-2  MISSION 

The  NAVMACS  A+  is  intended  to  provide  the  primary  sh ip- to-shore 
communications  link  between  a  deployed  surface  platform  and  the  world-wide 
Naval  telecommunications  network.  It  nandles  clear  text  (red)  message 
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traffic  inbound  from  the  link  cyrpto  machines  and  outbound  prior  to 
link  encryption.  Incoming  traffic  is  scanned  and  only  those  messages 
addressed  to  the  ship  are  stored  and  orinted  in  full.  A  log  of  all 
incoming  message  traffic  is  maintained  by  printing  the  address  headers 
•rid  time/date  group  on  the  logging  printer.  During  Deriods  of  heavy 
inbound  traffic,  the  logging  Printer  is  automatically  converted  to  print 
out  message  traffic.  Outbound  messages  are  fed  into  the  system  which 
then  flags  the  computer  managing  the  SATCOM  system  that  the  ship  has 
traffic  to  send.  When  authorized  to  do  so,  the  system  transmits  the 
outbound  message  and  receives  an  acknowledgement  that  the  message  has 
been  successfully  picked  up  by  the  shore  based  system.  This  acknowledgement 
is  printed  out  by  the  logging  printer.  Users  report  that  NAVMACS 
compresses  the  old  manual  time  frame  for  message  transmission/acknowledgement 
from  over  and  hour  to  typically  under  ten  minutes  for  routine  (the 
lowest  level)  priority  traffic.  Higher  priority  messages  move  even 
faster. 

2-3  EQUIPMENT 

The  Naval  Modular  Automated  Communications  System  (NAVMACS)  A+ 
consists  of  ten  modules,  nine  of  which  are  unique: 

a.  Data  Processing  Set  AN/UYK-20  (V) .  This  minicomputer  is  configured 
with  64K  of  core  memory  and  bootstrap  loaders  in  ROM  (Read  Only  Memory) 
for  program  loading  from  the  cassette  magnetic  tape  unit  or  the  paoer 
tape  reader.  The  computer  serves  as  the  heart  of  the  system  as  most 
of  the  operational  features  of  NAVMACS  A+  are  contained  in  software. 

b.  Interconnecting  Group  ON-143 (V) /USQ.  Serves  as  an  interface 
between  the  AN/UYK-20(V)  and  the  CUDIX  AN/WSC-3  transceiver  during  high 
speed  SATCOM  telecommunications. 

c.  Converter/Patch  Panel  CV-3022/UG.  Used  primarily  for  digital 
signal  level  conversion.  On  platforms  already  conf igured  for  low  level 
digital  operation  in  the  message  center,  the  CV-3022  is  omitted. 

d.  Medium  Speed  Line.  Printer  TT-624 (V ) /UG.  Two  units  are  used. 
One  prints  messages  addressed  to  the  ship.  The  second  serves  as  a 
logging  nrinter  and  prints  only  headers  of  incoming  messaaes  and 
acknowledgments  of  outbound  traffic.  In  times  of  Deak  traffic,  the 
second  printer  oicks  up  the  overflow  tc  crevent  system  saturation  and 
message  loss. 

e  Cassette  Magnetic  Tape  Unit  RO-395 (V) /U.  Used  to  lead  programs 
into  the  ,v:/UYX-2i’ ( v )  . 

f.  Hi^n  S^eed  Paper  Taoe  F-eare r/Punch  FD-397/U.  The  optical  tare 
reader  section  is  used  as  the  primary  entry  port  for  outbound  traffic. 
It  is  also  used  for  loading  the  guard  list  (list  of  reesaoe  addresses 
to  be  captured  and  orinted  in  full)  and  as  a  back-uo  program  loariina 
device  for  Afi/UYK-20  (V)  programs.  The  high  soeed  oaoer  Dunch  section 
serves  as  an  cutout  device  for  message  retreivals  and  for  cff-line 
enervated  res  snores . 


g.  Teletype  Reperforator  TT-192C.  A  low  speed  paper  tape  punch 
used  as  a  back-up  for  the  high  speed  punch  in  the  RD-397. 

h.  Teletype  Transmit  Distributor  (TD)  TT-187/UG.  A  low  speed 
mechanical  reader  for  Dunched  paoer  tape  which  serves  as  a  back-up  for 
the  high  speed  optical  reader  in  the  FD-397. 

i.  Teletypewriter  Set  AN/UGC-2QA  (or  3).  Used  by  the  ooerator  for 
system  control. 

SECTION  III  -  SPECIFICATIONS 

No  system  leval  specifications  for  the  NAVMACS  A+  system  exist. 
Those  used  in  the  FFAP  automated  analysis  (see  SECTION  IV  below)  are 
estimates  comoiled  from  individual  equipment  sDecif ications ,  from 
MIL-HNB K-2 173  calculations  and  from  engineering  estimates.  They  are 
intended  to  serve  as  a  guide  for  determining  system  weaknesses.  By 
using  them,  the  problem  identification  modules  of  the  FRAP  automated 
analysis  program  can  be  used  on  NAVMACS  data. 

SECTION  IV  -  PROBLEMS 

4-1  HARDWARE  PR03LEMS 

Although  few  were  reported  on  2  Kilo  forms,  TT-624  paper  rollers 
were  an  early  problem  for  NAVMACS  A+  users.  The  pressure  roller  which 
pinches  the  paper  so  as  to  allow  paper  feeding  wore  a  groove  in  the 
main  paper  roller  (platten) .  The  paper  then  slipped  and  did  not  feed 
properly.  A  number  of  factors  appear  to  be  involved.  First,  there  may 
have  been  a  batch  of  substandard  rollers  in  the  first  units.  In  any 
case,  roller  replacement  is  not  straight  forward  as  alignment  shims 
must  be  used  or  the  pinch  roller  will  cause  the  paper  to  "scrub"  against 
the  main  roller  accelerating  wearout. 

The  higher  than  expected  demand  rate  for  rollers  led  to  some  shortages 
which  were  countered  with  commendable  ingenuity  by  Fleet  technicians. 
Since  the  TT-624  is  regularly  serviced  under  PMS  schedules,  technicians 
found  that  they  could  successfully  "retread"  worn  rollers  with  common 
electrical  friction  tape  provided  they  replaced  the  taoe  during  Pf'S 
servicing.  The  USS  RANGER,  on  the  other  hand,  switched  to  edge  perforated 
paper  and  installed  a  pin  drive  tractor  feed,  which  permanently  solves 
the  problem. 

Verbal  reports  were  also  received  about  the  ribbon  reverse  mechanism 
on  the  TT-624  which  can  be  "fooled"  by  certain  manual  operator  seauences. 
This  causes  in  a  failure  to  reverse  the  ribbon  and  lost  message  traffic 
can  result.  Another  verbal  report  mont ioned  -  that  ribbons  "billow"  as 
they  grow  old  and  can  rub  or  catch  on  the  rotating  print  drum.  It  is 
understood  that  an  ECP  has  been  proposed  to  address  both  problems. 

One  shin  reported  that  the  air  filter  of  the  RD-397  is  pickinn  up 
chaff  from  the  oaoer  tame.  Unless  the  air  filter  is  cleaned  dailv,  the 
unit  overheats. 
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4- 2  SOFTWARE  PROBLEMS 

No  software  problems  were  reported.  However,  when  asked  about  desired 
improvements,  several  were  forth  coming.  Fleet  users  wanted  a  larqer 
guard  list,  especially  on  the  larger  platforms  which  have  many  organizations 
on  board.  Also  mentioned  was  a  need  for  a  header  of  more  than  192 
character  or  5  lines.  Some  platforms  desired  that  net  messages  be 
retained  in  memory  for  a  short  time  after  printing  so  that  the  operator 
could  exercise  a  retrieval  option.  Others  said  that  the  network  is 
seldom  busy  so  they  simply  send  a  service  request  for  a  repeat  transmission. 

SECTION  V  -  CORRECTIVE  ACTIONS 

5- 1  HARDWARE 

FRAP  alerted  participating  platforms  about  the  critical  roller  shims 
in  the  February  1979  Fleet  Feedback  Report,  which  may  explain  why  few 
FRAP  platforms  reported  roller  trouble  at  the  end  of  the  study.  Pinch 
roller  feeding  on  a  printer  as  fast  as  the  TT-624  is  requires  careful 
roller  adjustment,  hence  the  shims.  Most  medium  to  high  speed  printers 
in  commercial  use  are  pin  feed  tractor  fed  when  high  message  throughput 
is  expected.  It  is  recommended  that  consideration  be  given  to  equiping 
all  TT-624  units  with  tractors  as  the  USS  RANGER  did.  The  pinch  rollers 
should  be  retained  to  allow  the  use  of  regular  paper  as  a  backup  measure. 

The  ECP  for  the  ribbon  reverse  mechanism  appears  to  have  merit  and 
is  reported  to  provide  improved  safety  for  the  operator  in  the  form  of 
a  finger  shield.  That  alone  may  well  be  justification  for  its  serious 
consideration. 

5-2  SOFTWARE  CORRECTIVE  ACTIONS 

None  required. 

SECTION  VI  -  EQUIPMENT  RELIABILITY  MODEL 

System  reliability  is  defined  as  the  probability  of  performing  a 
specified  function  or  mission  under  specified  conditions  for  a  specified 
time.  Reliability  models  are  word  statements  or  block  diagrams  which 
represent  the  requirements  for  mission  success.  The  FRAP  equipment 
models  are  used  to  determine  the  achieved  operational  reliability  and 
to  assess  the  effect  of  ECPs  and  other  corrective  action  uoon  system 
reliability.  .Maintenance  Action  Reports  are  compared  against  the  model 
to  determine  if  a  reported  failure  results  in  a  system  failure,  or  if 
not  a  failure,  then  the  degree  of  system  degradation.  In  addition,  the 
model  is  used  in  determining  logistic  support  requirements. 

Maintenance  of  Naval  shipboard  equipment  is  accomolished  by  replacement 
or  repair  of  components  at  Organizational  (0),  Intermediate  (I),  cr 
Depot  (D)  repair  levels.  Ships  Maintenance  and  Material  Management  < 3  — 1 1 ) 
normally  collects  organizational  level  repair  data  but  not  intermediate 
or  depot  level  repair  data.  Using  3-M  field  data  requires  that  the 
lowest  components  of  the  model  be  the  lowest  level  reported  by  3-M, 
i.e.,  the  0-level  replaceable  component.  This  0-level  component  can  be 
a  piece-part,  printed  circuit  board,  major  assembly,  or  whatever  is 
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planned  for  the  O-level  maintenance  concept. 

Figure  6-1  illustrates  the  reliability  model  block  diagram  of  the 
NAVMACS  A+  system.  Figures  6-2  and  6-2  are  the  models  for  the  RD-396/U 
Paper  Tape  Reader/Punch  and  the  RD-396(V)/U  Cassette  Magnetic  Tape  Unit, 
respectively. 


FIGURE  6-1 

SYSTEM/KRfi-Levo 1  Block  Diagram 
for  NPW.nCS  R+  CRN/S  YQ-7  ( V)2  ) 


EQUIPMENT /0-Leva  1  Reliability  Block  Blagr 


SECTION  VII  -  ANALYSES 


The  data  analysis  for  NAVMACS  is  presented  in  3  sub-sections,  as 
follows: 

(1)  Operational  Failures.  Failures  causing  a  10%  or  greater  capability 
loss  are  submitted  to  analysis. 

(2)  Equipment  Failures.  Equipment  failures  are  submitted  to  analysis. 

(3)  Parts  Replacement.  Those  failures  requiring  the  replacement  of  parts 
are  submitted  to  analysis. 


11 


12 


FLEET  RELIABILITY  ASSESSMENT  DATA 

SYSTEM  SMIPNAME  DATE  ETM  FAILURE  TYPE  OPERATE  FAILURE  TIME  DUTY  MRA  OL1  0L2  OL3 

NAVMACS  ALBANY  8215  8820.  INITIAL  0.  0.  0.000  0000 
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